T here are few subjects with such wide appeal or so general an interest as aging. And the level of interest increases exponentially with one's own age. The sense of mortality, almost absent in the teenager, becomes stronger through middle age and then becomes almost poignant after age 65. Concern about aging becomes amplified when one looks in the mirror and sees that one's hair is disappearing and that the familiar lines in one's face are being transformed into deep, unkind chasms.
Physiologists have considered aging, senescence, and death to be awkward parts of the life sequence, imposed on humans as a consequence of an artificially prolonged life. The unpleasant quality of aging is made even worse by the obscurity of its causes. Until the 1950s, the increase in mortality with age was assumed to be due to simultaneous declines in multiple physiological systems. Because such declines occurred after the reproductive stage had been passed, natural selection could not deal with them. But in the last several decades, physiologists have reversed such assumptions and have been able to show that there are specific genes and specific biochemical reactions that are involved in aging and ultimately in mortality. William R. Clark has assembled an engaging discussion of these biological events in A Means to an End. I consider myself to be fairly knowledgeable about this aspect of physiology, but Clark's discussion gave new clarity to my understanding.
One of the most dramatic new developments in the study of senescence is the recognition of programmed cell death. Studies of programmed cell death have opened new and revealing findings on the involvement of enzymes and genes in regulated senescence. Instead of death being represented as the gradual decline of numerous physiological functions, programmed cell death can now be related to a limited number of specific reactions under genetic control.
I take mild exception to Clark's statement that "abrupt senescence would never obtain in the real world" (p. 9). In wheat fields, millions of individual plants turn gold or brown and die, abruptly and synchronously, right in the middle of the growing season. Abrupt senescence occurs in the normal life cycle of many plant species. Admittedly, it is relatively unusual in animals.
I had thought it fairly widely accepted that the life span of organisms was related to body weight, with the smallest animals having the shortest life span. I was, therefore, especially interested in Clark's contention that such a correlation is markedly weaker than the correlation between life span and metabolic rate. The more rapid metabolism in smaller animals can be assumed to generate more damaging free radicals, and these in turn can drive aging.
Clark asks the question: how do we know when a cell is dead? The answer he suggests is that death is identified as "the complete absence of metabolism." Yet oxygen uptake and even carbon dioxide emission occur after viability has been lost in plant seeds, as well as in newly killed animals. Identifying death as the loss of ATP synthesis may be more tenable.
Whereas the first half of the book focuses on molecular mechanisms of aging, the second half focuses mainly on the issue of longevity. The discussion of the relation of longevity to various degenerative diseases (cancer, Werner syndrome, Alzheimer's disease, and various other progerial diseases) is particularly interesting. This discussion leads to an important question: What are the relative merits of treatments that will increase longevity in the oldest humans? A central point that Clark makes is that extension of life in the late stages of physical deterioration probably represents an unfavorable costbenefit ratio. Clark suggests that a more constructive effort could be aimed at increasing the duration of a more vigorous and productive middle age.
Interest in aging and senescence has been undergoing rapid growth, which is reflected in an expansion of literature on the subject-20,000 research papers on aging and senescence have been published in the past 5 years. More than just another addition to the volumes of research out there, A Means to an End is instructive and interesting, discussing the complicated array of physiological processes in a logical and easily understood form. Everybody is interested in aging; readers can't help but be interested in this book. A ccording to Catherine PanterBrick's introductory chapter to Biosocial Perspectives on Children, this volume is intended to provide perspectives on childhood from four main fields of anthropology: evolutionary, sociocultural, biological, and psychological anthropology. Four chapters present each of these four perspectives, and the fifth and final chapter provides a synthesis. Barry Bogin's chapter, "Evolutionary and Biological Aspects of Childhood," focuses on his model for the evolution of human ontogeny. Based on comparative data on monkeys, apes, and humans, he argues that human evolution was marked by the addition of a new developmental stage, childhood, which was inserted between infancy and juvenility. He contrasts his view with the heterochronic view that human life history evolved through changes in developmental timing. Childhood (ages 2 or 3 to 5 years) occurs after weaning and before independent feeding. Bogin argues that "childhood is a feeding adaptation." Judging from his description, however, it seems to be a parental rather than a child adaptation in that it allows mothers to rely on helpers and hence to experience a shorter birth interval than other great apes.
Books
"From the Child's Point of View," by Allison James, takes a social constructionist's approach, according to which culture is reconstructed each generation through social interaction. After reviewing cross-cultural research stimulated by French historian Philippe Ariès' (1962) suggestion that childhood was invented, she concludes that there is some support for Ariès' general idea. She discusses the impact of the social constructionist view on social science research, showing that it culminated in the recognition of the idea that children require special treatment and care. Finally, she discusses the emergence of the view of the child as actor-that is, as a key informant about childhood.
In her own chapter, "Biological Anthropology and Child Health," Panter-Brick begins with a discussion of the cultural ambiguities of the standard demographic and anthropometric indicators of child health and ill health, namely, mortality and morbidity as they relate to age, height, weight, and birth intervals. She explains that children and pregnant and lactating women are the most vulnerable members of populations; she then compares stunting and wasting, which begin at 1-2 years when children in Third World countries are given "supplementary foods." She notes the importance of focusing on family relations within households to understand causes of malnutrition. She emphasizes the processes leading to ill health, focusing particularly on the role of sociocultural factors in creating conditions leading to suppressed immunity and hence susceptibility to infection. She also discusses cross-cultural variations in the role of child labor and physical activity as they affect children's health.
In "Child Psychology and Anthropology: An Environmental View," Robert Levine gives a brief history of child psychology, noting the narrow range of environmental contexts that have been addressed by psychologists. Acknowledging the considerable history of ethnographic studies of childhood, he reviews some major works on this topic, beginning with Margaret Mead's Coming of Age in Samoa (Mead 1928) and including Six Cultures by John Whiting (1963) . He briefly notes swings of viewpoint in the social sciences about the relative importance of nature and nurture. Finally, he summarizes current cross-cultural data on child development.
In the concluding chapter, "The Meeting of Nature and Nurture and the Development of Childhood," Martin Richard summarizes the preceding chapters and struggles to find common ground. He characterizes the volume as either a series of train journeys starting at different points and converging or as a single journey through the same landscape viewed from different windows. In response to Levine's comments on the "new innatism," Richards discusses some implications of recent work on genes, noting that genes are only part of the developing organic system. He concludes by arguing against the nature-nurture dichotomy in favor of the idea of social constructionism, that is, "that phenotypes are constructed anew each generation as children grow up" (p. 144).
Although Biosocial Perspectives on Children addresses an important and neglected area, its focus is diffuse, as Richard's train metaphor suggests. The book fails to provide an integrated theoretical framework that would unify its diverse physiological, psychological, social, and cultural perspectives and explain cultural variations. In my view, that framework already exists: It includes such evolutionary concepts as parental investment, kin selection, and parental manipulation, as well as life history strategy theory (used by Bogin); it proposes testable hypotheses, for example, concerning benefits in inclusive fitness of parents for differential treatment of offspring under various conditions; and it requires comparative data (from monkeys and apes as well as diverse human societies) on psychological and social aspects of development, as well as on the physiological aspects presented by Bogin. Pereira and Fairbanks ' (1993) text embodies elements of this approach. If childhood-oriented anthropologists reject such an evolutionary framework, they will continue to lose evolutionary ground to psychologists, who generally lack their ethnological sophistication. J ohn Wargo's book exemplifies one of Voltaire's notable dictums-"I disapprove of what you say but I will defend to the death your right to say it." It was an interesting and often an enjoyable experience to read Wargo's fluent argument that we are all being poisoned by pesticides in the form of contaminants released into the environment and present in foodstuffs, and that the system the US government has for regulating such materials is gravely flawed by its failure to prevent such exposures. But it was also one that led to my increasing discomfort and disagreement as Wargo developed his thesis. The book shows how to marshal arguments with skill and how to present seemingly inescapable conclusions about matters of grave concern to public health. But as a toxicologist, I found the book to show a lack of appreciation for the major developments in the science of toxicology and the practice of risk assessment of chemicals in past decades. Nevertheless, the book could profitably be read by anyone interested in the regulatory control of chemicals and the associated administrative-legal apparatus in the United States; by people interested in the interaction between society's perceived interest in encouraging industry while maintaining the public wellbeing, which manufacturing may threaten; and by those seeking to understand processes of decision-making on technical matters in which the science is uncertain, the philosophies are divided, and the opposing forces are powerful.
SUE TAYLOR PARKER
The basis of the book appears to be Wargo's experiences during the Delaney Commission's inquiries into food safety and his assessment of subsequent events and decisions during the early years of the Environmental Protection Agency. The current approach to pesticide regulation evolved from what he regards as the "risk balancing" standard set by the Federal Insecticide, Fungicide and Rodenticide Act and the "zero-risk" standard of the so-called Delaney clause in the Federal Food, Drug and Cosmetics Act. Wargo states that, in practice, neither standard was proper-Books ly applied by any of the responsible agencies in permitting registrations and setting tolerances. Instead, he contends, both acts were implemented in a way that did not protect against cancer risks and that failed to balance other human health risks (notably neurological disease, immune dysfunction, birth defects, and reproductive failure) against the assumed economic benefits of pesticides. He also asserts that the method used to predict dietary exposure employed by the Food and Drug Administration and other agencies in setting tolerances did not properly represent the distribution of consumption of food items and their contaminants in the general population, especially by children. That fact, together with the failure to evaluate the totality of exposure from all environmental media and foodstuffs ("aggregate exposure"), Wargo asserts, led to a dangerous underestimation of the risks to the general population, and to children in particular.
Why am I so irritated by this scholarly polemic? The occasional misprints and surprising spelling mistakes, and the curious ignorance of the true history of DDT, are a small part of the problem. But my main objection is the complete absence of any real appreciation of developments in our understanding of how to interpret toxicitytesting results in the past 15 or so years. There is no measured evaluation of the "weight of evidence" approach, EPA's seminal appreciation of speciesspecific mechanisms of toxicity and carcinogenicity is omitted, and current understanding of dose-response curves, even for genotoxic carcinogens and our clear understanding of thresholds of non-genotoxic carcinogenesis, is left out. In addition, there is no reflection of most mechanistic toxicology as it has been understood in the past decade, and the book overlooks the commonly expressed caution about the extrapolation of experimental immunotoxicity data from animals to humans.
Instead, the author has chosen, like the Delaney Commission, to adopt a disingenuously simplistic approach to the consideration of toxicity, ignoring mechanistic findings, knowledge of species-specific receptor and other toxic processes, and the power of allometric scaling and of TK-TD (toxicokinetic-toxicodynamic) modeling to predict exposure conditions that will present risks to different species. The result is well-argued black-and-white toxicology, all sharp edges and no allowance for the realities of thresholds and gradation and species-specific mechanisms in the elicitation of toxicity after exposure. It is a curiously anachronistic approach to the science that should underpin Wargo's arguments; his views are grievously flawed by the naive acceptance that any finding in an animal toxicity test represents a threat to human health.
Where Wargo may have a slightly better case is in the discussion of exposure assessment. The standard "shopping basket" approach used by many regulatory agencies-which is based on national surveys of consumption and on a limited number of measurements (and assumptions) about the contained concentrations of pesticide residues-does give a false impression of exposure in some instances and does not take aggregate exposure into account. However (and the evidence should have been cited), the shopping basket method and its major default assumptions tend more often to overestimate exposure, sometimes to a considerable extent. Furthermore, the assumptions made in calculating an "Acceptable Daily Intake" for humans, based on an apparently arbitrary fraction of the "no observed adverse effect level" of a toxicant found in experiments, actually has a great deal of both practical and physiological justification. None of these issues is explored or subject to informed criticism in this book. The question of aggregate exposure is scientifically interesting because it raises the specter of interactions that may in theory result in much more toxicity than would result from any of the individual substances present. However, additive or synergistic effects would apply only if the substances had a common mechanism of action or if they interfered with one another's clearance or metabolism. The experimental evidence does not support these notions at the low levels of contaminants found in practice, but that is not brought out in Wargo's thesis.
The gravitas of the book would have been greater had it provided a serious evaluation of the epidemiological information about people exposed to residues of pesticides. Some examples of claimed toxic problems are cited, but they are weak reports based on populations that are too small to support the conclusions with any confidence and in which confounding factors had not been rigorously excluded. Where I believe the book is much stronger is in the author's account, often as an insider, of the development of views in various government agencies that are involved in regulation of the same pesticides for different purposes and that are therefore likely to come to differing conclusions and tolerances.
Perhaps it would be best to regard Our Children's Toxic Legacy as a foray into political more than toxicological science. Its particular view of information could then be properly regarded as an example of the problems that arise when risk and its assessment leave the dispassionate scientific arena and enter the real world of balancing perceived and real risks against assumed and uneven benefits.
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